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I. Introduction
The literature on trade and wages, which so far has focused on the U.S. evidence, has found that the causes of increased wage inequality were mainly domestic rather than foreign. For example, Harrigan (2000) found that changes in relative domestic prices and relative factor supply, especially in the nontradables sector, affected domestic relative wages, but foreign price changes had, at most, small direct effects on relative wages. Does this mean that trade policies have negligible effects on domestic relative wages?
The answer to this question depends on whether a trade policy has any effect on domestic prices. For example, when we consider the effect of a tariff change in the Armington (1969) world (i.e., goods and services are differentiated by country of origin), we typically consider a scenario where the price of domestic goods (or of exports) of each country is determined in the world market (and equals the world price), and the price of imports is the world price plus tariffs. In this scenario, a change in tariffs should simply change the price of imports, but not the price of domestic goods (or of exports), unless it changes the world prices. The literature so far has ignored the effect of a tariff change on the world prices (and thus on domestic prices) by assuming that each country is too small to affect world prices. To fully examine the effect of a trade policy on wages, however, we need to ask whether the effect of a trade policy on world prices is indeed negligible. If it is not, the effect of a trade policy on domestic relative wages can be significant, given the strong relationship between domestic relative prices and domestic relative wages. This question is particularly relevant if a trade policy can affect a region as a whole (e.g., a free trade agreement (FTA)), and the world prices of goods and services produced in the region largely depend on the demand and supply which originate in that region.
For example, let us consider a situation where a number of countries that decide to enter an FTA reduce tariff duties on intraregional trade. There are a several ways in which such a change affects the supply of, and the demand for, goods and services in the region. First, a tariff cut lowers the cost of production and, as a result, has an expansionary effect on both the supply and the demand sides of the economy: producers, who will face lower costs of imported materials and inputs, will increase their supply of goods and services; an expansion of production will accompany an increase in demand for raw materials and intermediate inputs from both home and abroad; and, finally, an expansion of output generates additional income and, hence, increases consumption demand from both home and abroad. Second, a tariff cut lowers the relative price of imports vis-à-vis domestic goods and, hence, induces substitution effects on the relative demand for imports: consumers, who demand consumption goods both from home and abroad, will shift their demand away from domestic and toward foreign goods; and producers, who demand raw materials, intermediate inputs, and final goods for fixed capital formations from both home and abroad will shift their demand away from domestic to foreign products. Third, a tariff cut lowers the relative price of tradables vis-à-vis nontradables and, hence, induces substitution effects on the relative demand for tradables: consumers and producers will shift their demand from nontradables to tradables.
Assuming that the intraregional demand, including domestic demand, is the bulk of the demand for the goods and services produced by the member countries of the FTA, the aggregate of these changes in the supply of, and the demand for, goods and services by the member countries determine whether the world market for these goods and services faces an excess supply (or an excess demand) after the tariff reduction. If the world market for these goods and services faces an excess supply, the world prices (and the corresponding domestic prices) will adjust downward, with varying magnitudes of adjustments across different goods and services. Given the strong relationship between domestic relative prices and domestic relative wages, every member country of the FTA is expected to face consequences on domestic relative wages. This paper goes beyond previous studies in two important aspects. First, we construct a general equilibrium model for a "region" where each member country is large enough to affect prices of goods and services produced in that region. Without such a general equilibrium model, we cannot analyze the effect of trade on wages through its effect on world prices and, hence, domestic prices. Second, we use the 1995 international input-output data for 9 Asia-Pacific Economic Cooperation (APEC) member countries, including the United States. We treat these countries as large open economies within the region. The observations are rich in many dimensions; we can distinguish different types of industries, either tradables or nontradables, and different types of trade, either in final goods or in intermediate inputs. The richness of the observations in these dimensions is important in capturing the effect of a tariff change on wages through its effect on the different types of supply and demand responses discussed previously.
A simulation of abolishing existing tariff payments shows that a tariff reduction does have a nonnegligible impact on wages; in particular, its impact through its effect on domestic prices plays a crucial role in offsetting possible adverse effects of a tariff cut on relative wages. The terms of trade effects on wages (i.e., the effect of a change in the price of exports relative to imports on wages) differ across countries: some gain and some lose. The overall effect of a tariff cut on relative wages can, however, be negligible across the board, since any terms of trade effect on relative wages, irrespective of its direction, can be fully offset by the effect of domestic price movements on relative wages. This result implies that the impact of trade on wages, through its effect on domestic prices, is important to the extent that any adverse effects of a tariff cut on relative wages can be wiped out by such an effect.
II. Literature Review
The recent literature on trade and wages has focused on the role of intermediate inputs trade and the role of nontradables. 2 Feenstra and Hanson (2001) distinguish intermediate inputs by the skill of labor that is most intensively used in the production of these inputs. For example, typical skill-intensive intermediate inputs are research and development (R&D), and typical less skilledlabor-intensive intermediate inputs are parts of machinery and equipment. They argue that an increase in the demand for U.S. R&D exports caused an outward shift in the demand for skilled workers while a decrease in the demand for U.S. parts exports led to an inward shift in the demand for less-skilled workers. These shifts had a similar impact on relative employment and wages as in the case of skill-biased technical progress. 3 The caveat to Feenstra and Hanson (2001) is that it focuses on U.S. manufacturing, which is mostly 2 The relationship between factor prices and trade patterns goes back a long way in the trade literature. According to the Stolper-Samuelson theorem, a fall in the relative wage of less-skilled workers must be accompanied by a fall in the price of less-skilled labor-intensive goods. Empirical evidence, however, did not support this evidence. For example, Lawrence and Slaughter (1993) and Lawrence (1994) found that the industries that use the most less-skilled (i.e., production) workers were those with the highest price increases. 3 Labor economists such as Katz and Autor (1999) argued that skill-biased technical progress since the mid-1980s caused an outward shift in the demand for more-skilled workers (and an inward shift in the demand for less-skilled workers), and thus resulted in an increase in their relative employment and wages.
tradables. It misses the important fact that most of the U.S. economy is devoted to nontradables. Harrigan and Balaban (1999) , Harrigan (2000) , and Tokarick (2005) overcome this issue by using a general equilibrium model in which both tradables and nontradables are included. Harrigan and Balaban (1999) and Harrigan (2000) argue that the variables that were most highly correlated with the movement in wages over the 1980s and 1990s in the United States was neither trade prices nor outsourcing, but rather a sharp increase in the relative prices of skill-intensive goods, especially those in the nontradables sector. In other words, in their view, the causes of an increased wage gap were mainly domestic rather than foreign. Tokarick (2005) , using an applied general equilibrium model, also showed the importance of the price of nontradables in explaining the wage gap.
The caveat to Harrigan (2000) and Harrigan and Balaban (1999) is that the effect of foreign prices and quantities on relative wages through affecting domestic relative prices, which they have shown have an important influence on domestic relative wages, is missing. In other words, supply and demand responses to a change in trade policies discussed in the introduction are assumed to have no feedback on prices. Tokarick (2005) captures some of these effects by allowing foreign prices and quantities to affect prices. Modeling intermediate inputs demand, however, is missing in his model and therefore the supply and demand responses discussed in the introduction are only partially captured. We find that the impact of trade on wages through its effect on 'input' prices turns out to be an important element in easing a possible adverse effect of trade on relative wages.
III. The Model

A. Technology
There are M number of countries and I number of industries in our model. The (M + 1)th country is considered the rest of the world.
The representative producer in industry j ∈ {1, . . . , I} in each country n ∈ {1, . . . , M} produces output X n j . Each country n produces output x n = (X n 1 , ..., X n I ) 0 , which is a I ×1 column vector. We assume that the representative producer in jth industry of nth country has the following production function:
where vector x mn j is its intermediate inputs imported from mth country, L n j is its less-skilled labor input, H n j is its skilled-labor input,x M+1,n j is a I × 1 column vector representing its intermediate inputs imported from the rest of the world, andK n j is its physical capital input. 4 The last two inputs with upper bars imply that these inputs are assumed fixed.
The intermediate inputs imported from mth country x mn j = ³ X mn 1j , ..., X mn Ij´0 are expressed in a I × 1 column vector of intermediate inputs; ith element of which represents those produced in ith industry of mth country. If m = n, the intermediate inputs are domestically produced. Note also that if i = j, the intermediate inputs are produced in its own industry, and therefore they represent intra-industry transactions that take place either within or across countries. 5 Firms are assumed to maximize their short-run profit with a given level of capital stock and material from the rest of the world. We also assume that the production function (1) is twice differentiable with respect to factors of production and homogeneity of degree 1.
The profit maximization problem of this representative producer is as follows:
where p n j is the price of its own goods, p mn is an I × 1 import price vector of goods produced in mth country by agents in country n, w n L and w n H are the wage rate of less-skilled and skilled labor, respectively. Note that the elements of the price vector p mn are the local prices that include the tariff and the transportation costs. For example, the ith element of p mn is p m i (1 + τ mn i ) where τ mn i is the unit import cost incurred on imports of goods produced ith industry of mth country by nth country.
The unit import costs need further explanations. First, we assume that consumers and producers face the same unit import costs. This assumption is the reason for not having an industry subscript to identify the importer's type. Second, we assume that unit import costs represent unit transportation costs and tariff rates jointly: that is, we assume that
and t mn i are the rates of transportation costs and the tariff rates incurred on imports of good produced by ith industry of mth country to nth country. Finally, if m = n, we assume τ mn i = 0, though assuming no transportation costs on domestic transactions may be more problematic than assuming no tariffs on these transactions.
Solving the profit maximization problem (2) gives us the following supply and factor demand equations for jth industry in nth country:
The vector p m = (p m 1 , ..., p m I ) 0 is an I × 1 price vector of goods produced in mth country. The vector ζ n j consists of factors that shift the production function of jth industry of nth country, for example, tariff rates t mn i , the rates of transportation costs d mn i , inputs from the rest of the world x M+1,n j , physical capital inputK n j , tariff and transportation costs, the price of goods produced in the rest of the worldp M+1 , technology level, and so on. In what follows, we call these factors shift parameters of the corresponding functions.
Note that since wages can be expressed as a function of prices, the supply and factor demand functions can also be expressed as functions of prices alone as in the case of a standard neoclassical trade models. We keep the expressions above, which will become convenient in the later section on the relative wage decomposition.
Note also that we treat the total exports to the rest of the world as a numeriare. To do so, we fix the total exports to the rest of the world in nominal term. 6 This specification of a numeriare is different from the specification in the standard neoclassical trade models (i.e., the goods produced in the first industry of the first country is treated as a numeriare). By adopting our specification of a numeriare, we can pin down the prices of all the goods and services produced in the region and thus we can trace down the effect of these price movements on relative wages, including the price movements of the first industry of the first country. To adopt the standard specification of a numeriare however is equally feasible.
B. Preference
As for the household's consumption behavior, we assume that the utility maximization problem of the representative consumer of nth country is as follows:
where C n is the total consumption expenditure of the representative consumer in nth country (in nominal terms), c mn is its consumption goods imported from mth country, and p mn is defined as above.
The consumption goods imported from mth country c mn = (C mn 1 , ..., C mn I ) 0 is a I × 1 column vector; ith element of which represents those produced in ith industry of mth country. As before, if m = n, consumption goods are domestically produced and therefore they are not imports.
We assume that a fixed proportion δ n of nominal GDP of nth country is allocated to consumption expenditures C n :
where x n is a I × 1 column vector of supply of goods and services produced in nth country.
Successively substituting (4) and (3) into (9) and solving the utility maximization problem (7) give us the following consumption demand equation for the representative consumer in nth country:
where η n is a vector that shifts the consumption demand function of nth country, such as tariff and transportation cost incurred on imports of consumption goods.
C. Competitive Equilibrium Goods market clearing conditions
There are M × I number of markets for goods and services in this model. The MI market clearing conditions are as follows:
where a I × I square matrix x mn = (x mn 1 , . represents nth country's other final demand (e.g., government expenditure and investment) for goods and services produced in ith industry of mth country. 7
Labor market clearing conditions
There are two types of labor, skilled and less-skilled, in each country. Therefore, we have 2 × M number of labor markets in this model. The labor market clearing conditions are as follows:
where 
¢ 0 , will adjust to clear these markets.
Competitive equilibrium
A competitive equilibrium of this model is defined as a set of prices (
.., h M ) such that (i) the allocation solves the profit maximization problem (2) for the stated prices; (ii) the allocation solves the utility maximization problem (7) for the stated prices; and (iii) all market clearing conditions (11) to (13) hold. 7 For the exports to the rest of the world, intermediate and final demands are not distinguished. They are collectively included into the export to the rest of the world and denoted by F m,M+1 i . It is also important to recall that to treat the total exports to the rest of the world as a numeriare, we fix them in nominal term, that is, we fix p m f
for all m. This means that the real exports to the rest of the world, that is,
, are endogenously determined (and hence denoted without upper bars in equation (11)). We let these as a function of the price of corresponding goods and services alone.
Excess supply functions
The competitive equilibrium defined above can be expressed in terms of excess supply functions E m i for all industry i ∈ {1, . . . , I} and E m s for both labor markets s ∈ {L, H} in each country m ∈ {1, . . . , M} . 8 Note that these excess supply functions are functions of a set of prices (p 1 , . . . , p M , w L , w H ) and equal zero at equilibrium.
Let e m = (E m 1 , ..., E m I ) 0 be a I × 1 vector of excess supply function for goods produced in mth country; ith element of which is that for goods produced in ith industry. Let
be a M × 1 vector of excess supply function for less-skilled labor; mth element of which is that in mth country. Let
vector of excess supply function for skilled labor; mth element of which is that in mth country. The competitive equilibrium defined above is expressed as follows:
where µ is a vector of the exhaustive list of shift parameters in the model and 0 s = (0, ..., 0) 0 is a s × 1 column vector in which all the s elements are zero.
D. Jacobian Matrix of Excess Supply Functions
What we are interested in is how domestic relative prices and wages change when an exogenous change, such as a change in tariff rates, occurs in the region. To obtain these changes in relative prices and wages, we differentiate excess supply equations (14) to (16) with respect to µ (a k × 1 vector of shift parameters) at the equilibrium as follows: 9
where
Note that the matrix Φ µ captures the size of disequilibrium induced by a small change in µ . The matrix Γ µ captures the changes in prices and wages to restore an equilibrium. The matrix Φ p is the Jacobian matrix of the excess supply functions. What these matrices capture in a two-dimensional diagram for a small change in a shift parameter, for example a small change in a unit import price from τ 0 to τ 1 , is illustrated in Figure 1 . Note that Φ µ captures the size of disequilibrium induced by a shift in supply and demand curves. Γ µ captures the change in prices. Finally, the Jacobian matrix Φ p together with Γ µ captures a movement along the supply and demand curves to reach a new equilibrium.
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What we are interested in is the effect on prices and wages (i.e., the matrix Γ µ ) for a given shift in supply and demand curves induced by a tariff reduction (i.e., the matrix Φ µ ) and a given slopes of these curves (i.e., the matrix Φ p ). We obtain Γ µ by solving equation (17) with respect to Γ µ :
We obtain the Jacobian matrix Φ p and the size of the disequilibrium Φ µ from data, but to do so, we need to specify production technology -equation (1), and preference -equation (7). In this paper, we assume that they can be described with the Cobb-Douglas functional form (i.e., the elasticity of substitution among factors and inputs of production equals 1). The details on the specification of technology and preference and the corresponding supply and demand functions are given in Appendix I.A. The details on how to obtain the Jacobian matrix is also in Appendix I.B.
It is important to note that this choice of the functional form does not affect the general direction of the impact of a tariff cut, though the magnitude of the impact may increase as the size of the elasticity of factor substitution increases (see Appendix I.E. for more detail).
E. Relative Wage Decomposition
To assess the effect of the tariff reduction on the wage rate of less-skilled relative to that of skilled labor, we take two steps. First, we compute the change in the wage gap, measured by a percentage change in the wage rate of less-skilled labor relative to that of skilled labor. Second, we decompose these changes into several components of interest.
Let us first define the semi-elasticity of prices and wages with respect to a percentage change in tariff rates as follows:
Note that since each element of ∂µ 0 is a percentage change in tariff rates, the semi-elasticitieŝ
andŵ H can also be interpreted as elasticities. Note also that since the initial values of prices and wages p 1 , ..., p M , w L , and w H are treated as unit values, the matrix above is in fact matrix Γ µ .
Using these elasticities, we can obtain a M × 1 column vector wgap as follows:
The nth element of this vector,ŵ n L −ŵ n H , represents the relative increase of the less-skilled labor wage in the nth country. Ifŵ n L −ŵ n H > 0, then an increase in the wage rate of a less-skilled worker in the nth country is higher than that of skilled labor and hence the wage gap is closing. On the other hand, ifŵ n L −ŵ n H < 0, then the wage gap is increasing.
The decomposition of the wage gap is based on a price equation. Suppose that at equilibrium, the price change of a good produced in jth industry in nth country can be expressed as a weighted average of the price change of all inputs and factors of production:
where the weigths sum to 1, that is
If we assume a Cobb-Douglas functional form, these weights are simply factor cost shares (see Appendix I.D. for more detail). With a few steps of algebra, we can show that the wage gap (ŵ n L −ŵ n H ) for nth country can be decomposed into two components:
The first component captures the effect of tariff reduction on relative wages through a change in the price of goods sold (i.e., supply prices). 10 When the price of goods j in country n increases relative to the cost of skilled labor, that is, whenp n j −ŵ n H > 0, the marginal revenue increases relative to the cost of skilled labor. The producer of goods j in country n therefore increases its supply by hiring more of the less-skilled workers relative to skilled workers. As a result, the relative wage rates of less-skilled workers increases, and hence the wage gap closes.
The second component captures the effect of tariff reduction on relative wages through changing the cost of intermediate inputs (i.e., input prices). When the cost of intermediate inputs from country m and industry i falls relative to that of skilled labor, that is,p m i −ŵ n H < 0, the marginal cost falls relative to the cost of skilled labor. The producer of goods j in country n therefore increases the supply of output by hiring more of less-skilled labor relative to skilled labor. As a result, the relative wage rates of less-skilled workers rises, and hence the wage gap falls. Note that not modeling intermediate inputs demand as in Tokarick (2005) would imply ignoring the effect on relative wages through this second component.
Both of these components are further decomposed into three subcomponents classified by the type of goods, that is, domestic tradables, nontradables, and imports. Note that the first component (i.e., the effect of supply price movements) is only decomposed into either tradables or nontradables. This second step of decomposition into subcomponents helps us see different effect of tariff reduction across countries.
IV. Data
The data used in this study are primarily taken from the Asian international input-output table, compiled by the Institute of Development Economies (IDE) (see IDE (2001) The Asian international input-output table consists of 9 countries, that is, Indonesia, Malaysia, the Philippines, Singapore, Thailand, China, the Republic of Korea, Japan, the United States, and three other regions: Taiwan Province of China, Hong Kong SAR, and the rest of the world. There are 78 industries for each country or region. In this study, however, these 78 industries are aggregated into 10 industries in each country. Moreover, Hong Kong SAR is treated as part of the rest of the world. The concordance of super-or subscripts used in the previous section and the name of country and industries are shown in Table 1 .
The 78 industries are aggregated into 10 industries mainly because of a constraint we face on labor data. The data described above do not distinguish production from nonproduction workers, both in terms of employment and wage rates. We therefore take labor data from each country's labor statistics, which are typically given at the 1-digit International Standard Industrial Classification (ISIC) code. The concordance between 10 industries used in this study (see Table 1 ) and 78 industries in the Uniform Input-Output (UIO) classification (the classification used in the international input-output table) as is available from the authors upon request, as well as the concordance between the UIO and the 4-digit 1987 U.S. Standard Industrial Classification (SIC).
Let us refer to the international input-output table for the 2-industry and 2-country case (see Table  2 ). Note also that the rest of the world (ROW) is also included in this table as the third country. Tariff
There are four points worth making on Third, to analyze the effect of a change in tariff rates, we need data on tariff payments and transportation costs that are disaggregated by source country and industry. The international inputoutput table distinguishes tariff payments and transportation costs on imports within the region from those on imports from the rest of the world. It does not, however, distinguish the data by source country and industry within the region. We therefore first disaggregate the data on transportation costs (e.g., D n j ) and then tariff payments (e.g., T n j ). For example, we first disaggregate D n j (or D n for final goods trade) in Table 2 Table 2 where
Note that the transportation cost rate d mn ij (or d mn i ) for each m and i is estimated from U.S. bilateral trade data used in Hummels (1999) and Feenstra and others (2002) . Note also that the Most-Favored-Nation (MFN) rate t mn ij (or t mn i ) for each m and i is taken directly from the Trade Analysis and Information System (TRAINS) Version 3.0 compiled by the United Nations Conference on Trade and Development (UNCTAD) (see UNCTAD (1996) ). More detail can be found in Appendixes II.A. and II.B.
Fourth, the international input-output table does not differentiate skilled and unskilled wage compensations. Since we are interested in relative wages, we compute relative wage compensation of skilled and unskilled labor. More specifically, we construct the relative wage compensation of production workers (relative to nonproduction workers) using (i) employment data by occupation and industry and (ii) wage data by occupation and industry. Employment data are collected from national labor statistics of each country in our sample (see more detail in Appendix II.C.). Wage data are taken from Freeman and Oostendorp (2000) . The original data source of Freeman and Oostendorp (2000) is the October Inquiry of the International Labor Organization (ILO). 11
V. Empirical Findings
Before assessing the effect of abolishing the existing tariff rates on relative wages in the Asia-Pacific region, we need to clarify a few points on the existing tariff rates and the specification of technology and preference.
First, in what follows, we denote tariff rates as t mn ij (or t mn i ) instead of t n i to distinguish exporting 11 It is important to note that we do not observe an obvious pattern in the relative wage compensation of production workers between industrial and emerging market economies (see more detail in Appendix II.C.). We may have been able to observe a distinctive pattern and, hence, to analyze the implications of such a pattern, if we were to use wage and employment data by education and industry, rather than by occupation and industry. Such data, however, are available for some, but not for all countries in our sample.
countries and end-users in each importing country. The MFN rate on imports of goods produced in ith industry should be irrespective of the source country m and the end-user type (either producer j or consumer) in importing country n. That is, tariff rates should be denoted by t n i . Due to aggregation of data, however, the tariff rates we observe are different for different source countries and end-users.
Second, we restrict the analysis to a relatively simple case where all the existing tariff rates are abolished simultaneously. In this case, the changes of the tariff rates for each commodity are simply the actual tariff rates observed in the international input-output table. We look at this relatively simple case because calculating the effect of tariff reductions becomes complex when tariff rates are treated differently for different end-users. For example, suppose that changes in the tariff rate t mn i1 occur due to changes in the tariff rate of a specific input imported by producers in industry 1 in country n. If the same input is also imported by industry 2, the tariff rate producers in industry 2 face t mn i2 must also change. That is, changes in t mn i1 and t mn i2 are not independent from each other and hence to calculate the effect of changes in t mn i1 , we must also calculate the corresponding changes in all other tariff rates with different end-user types, that is, t mn ij for all j ∈ {1, . . . , I} and n ∈ {1, . . . , M} and t mn i for all n ∈ {1, . . . , M}. Calculating these corresponding changes is not only complex but also infeasible unless the actual composition of individual commodities imported by each end-user type is available. Table 3 presents the actual tariff rates in 1995. As can be seen from the table, in 1995, the total amount traded in the region was $680.071 billion, and the amount of import duties incurred was $40.854 billion, indicating that the corresponding tariff rate was 6.0 percent. In our simulation, these rates are set to zero. Let us now begin discussing our findings.
A. Direct Effect
The effect of the tariff reduction can be divided into two effects, that is, direct and indirect effects. A tariff reduction immediately reduces the price of imports that importers face. That is, it reduces the after-tax (tariff) price of imports. The effects of these changes on the economy (i.e., a shift in supply and demand curves) is referred to as direct effects. It should be noted that in computing these effects, we assume that the prices of goods themselves remain unchanged. Once the direct effect of tariff reduction hits the economy, excess supply (or demand) emerges and hence prices adjust to restore an equilibrium. These changes in prices themselves also have consequences on the economy. These effects on the economy (i.e., a movement along supply and demand curves) are referred to as indirect effects.
In what follows, we analyze both of these effects.
Excess supplies in 100 goods markets are aggregated by industry and by country in Table 4 . Abolishing tariffs in the region increases the supply, the intermediate demand, and the consumption demand in every goods market in the region (see the positive signs in the corresponding columns of Table 4 respectively). The main reasons are as follows. A tariff reduction lowers the marginal cost of production by reducing the cost of imported materials and thus encourages production. 12 The expansion of production explains the increase in demand: more production requires more intermediate inputs; and since prices are kept constant in measuring the direct effect, more production implies more real income of households, and therefore more consumption.
The direct effect of tariff reduction on excess supply Φ µ is presented in the corresponding columns of Table 4 . These values are computed by subtracting the increase in intermediate and consumption demand from the increase in supply. For example, abolishing tariffs in the region decreases excess supply of agricultural products by $3.777 billion. This fall in excess supply occurs because the total demand for those products increases by $4.659 (= $2.962 + $1.697) billion, while the producer of those goods increases supply only by $882 million (with some rounding errors).
There are three main findings. First, excess supply is the dominant feature of tariff reduction for the region as a whole. Most countries face excess supply in some markets and excess demand in others. However, if we look at the region as a whole, we find that excess supply sums to $10.841 billion. We can conjecture from this feature that the general price level falls as individual prices adjust to clear each market.
Second, Singapore, China, and the United States face excess demand at the aggregate level: the excess demand for these three countries are $0.740, $2.225, and $1.645 billion, respectively, which are shown in the last column of the table. In fact, in Singapore, excess demand emerges in all markets except for energy and food industries. All other countries, however, face excess supply at the aggregate level.
Third, we tend to observe excess demand in nontradables and excess supply in tradables. For example, excess demand emerges in agriculture and service industry in all countries. At the aggregate level, the excess demand for these industries respectively sum to $3.777 and $23.242 billion for the region. Although some of the agricultural products are tradables, we consider excess demand as the main characteristic of the nontradable sector. On the other hand, in all countries except for Singapore, excess supply emerges in the machinery and other industrial products industries, both of which are typical tradables. At the aggregate level, the excess supply of these industries respectively sum to $21.098 and $12.199 billion for the region. In summary, abolishing existing tariff rates in the region induces an expansion in tradables, a contraction in nontradables, and a corresponding reallocation of resources between these sectors.
B. Effect on Prices
Prices adjust to clear the excess supply (or demand) discussed above. Such changes in prices Γ µ are calculated by equation (19) and given in Table 5 (see the upper block of the table) . The last row of the upper block of the table shows changes in the Paacshe price index to represent those in the general price level in each country. 13 Since production and utility functions are assumed homogenous, a proportional price change does not affect the behavior of firms and households; what matters in production and consumption decisions is the relative price change. 14 The lower block of Table 5 therefore presents the changes in prices of each good relative to the general price level in each country.
Main findings are as follows. First, all prices except for China decline even in markets where excess demand emerges. 15 Such price movements are feasible in a general equilibrium analysis if all elements of the inverse of Jacobian matrix Φ −1 P are positive. Our Jacobian matrix indeed satisfies this property (see more on the property of the Jacobian matrix in Appendix I.C.).
Second, a fall in the general price level is higher (or lower) for countries with relatively large (or small) tariff reductions. For example, in the Philippines and Thailand, the Paacshe price index 13 The Paasche index is calculated by dividing the total nominal output by total real output after the price change. 14 One exception in our model is the supply of goods to the rest of the world, which is assumed to depend on the absolute price change. 15 To obtain absolute price level for all markets, our general equilibrium needs to be a nonhomogenous system. To make the system nonhomogenous, without violating the homogeneity assumptions on the production and utility functions, we assume that exports to the rest of the world are exogenous in nominal terms and thus endogenous in real terms. Table 1. falls by 3.4 percent and 4.3 percent, respectively (see the last row of the upper block of Table 5 ). On the other hand, the decline of the general price level is negligibly small for the United States and the general price level increases for China.
Third, relative prices of nontradables rise in all countries and those of tradables generally fall in all countries. These findings are consistent with what we observe on excess supplies of corresponding goods markets in Table 4 .
C. Effect on Trade
In this section, we aggregate trade patterns only by country for two reasons. First, the main goal of our study is to analyze the effect of tariff reductions on the relative wages of skilled and less-skilled workers. Since these wages are assumed common across industries within each country, aggregation by country makes more sense. Second, we are interested in the effect of tariff reductions on wages through changing trade patterns across countries. We are therefore interested in demand for goods identified by country rather than by industry. The direct and indirect effects of tariff reduction on domestic and foreign demand are shown in Table 6 . 
Direct and indirect effects
There are a few points to note. First, the tariff reduction initially increases both domestic and foreign demand (see the first and third columns of Table 6 ). For example, the direct effects on domestic demand for the region increases by $80.262 billion, and regional trade volume increases by $20.386 billion. This increase in demand for domestic as well as foreign goods is attributed to the expansionary effect on output and income discussed earlier.
Second, trade balance initially increases for Indonesia, Singapore, China, Japan and the United States but not for the other countries (see the fourth column of Table 6 ). For example, trade balance for China increases by as much as $3.222 billion. On the other hand, trade balance worsens in all other countries. Particularly, in Thailand, it falls by $2.096 billion.
Third, the indirect effect on the pattern of exports is consistent with what happens to relative prices (see the sixth column of Table 6 ). For example, the relative price fall in Thailand and the Philippines is reflected in an increase in demand for goods produced in these countries: their exports increase by $1.082 and $0.362 billion, respectively. Similarly, the relative price increase in China and the United States is also reflected in a decrease in demand for goods produced in these countries: their exports fall by $1.542 and $2.875 billion, respectively. One exception is Japan, where the relative price fall is not accompanied by an increase in export demand. 16 Fourth, the indirect effect on the pattern of imports is also consistent with what happens to relative prices (see the seventh column of Table 6 ). A relative price increase leads to output expansion while a relative price fall results in output contraction. Output expansion (or contraction) increases (or reduces) intermediate inputs demand as well as consumption demand through increasing (or decreasing) real income of households. For example, the relative price fall in Thailand and the Philippines is reflected in a contraction of output and a corresponding fall in import demand: their imports fall by $3.334 and $0.810 billion, respectively. On the other hand, the relative price increase in China and the United States leads to an expansion of output and a corresponding increase in import demand in these countries: their imports increase by $0.839 and $2.037 billion, respectively.
Finally, the indirect effect on trade balance is negative for countries with relative price increase and positive for others (see the last column of Table 6 ). For example, the effect of the relative price increase on the trade balance of China and the United States are −$2.382 and −$4.913 billion, respectively. The effect on other countries is generally positive. Two exceptions are Japan and Singapore, where the relative price fall results in a drop in trade balance by $1.342 and $1.188 billion.
Total effects
Let us now turn to the total effect (i.e., the sum of direct and indirect effect) on trade balance for the region. Table 7 reports the initial level of exports, imports, and trade balance, and the total effect on exports, imports, and trade balance. The total effect is reported both in terms of real and nominal values. There are a several interesting findings. First, the initial increase in regional trade volume by $20.386 billion is reduced to $14.628 billion once price adjustments are taken into account (see the sixth column of Table 7 ). This drop in trade volume occurs since an increase in exports by countries with relative price fall (e.g., Thailand and the Philippines) is more than offset by a fall in exports by countries with relative price increase (e.g., China and the United States).
Second, the increase in trade volume relative to the initial level is larger than that in demand for domestic goods. For example, the demand for domestic goods for the region increases by $32.071 billion, and this increase is equivalent to a 0.26 percent increase from the initial level of $12.386 trillion. On the other hand, the trade volume increases by $14.628 billion, which is a 1.79 percent increase from the initial level of $818.2 billion. The relative increase in trade volume reflects a subsitution of domestic with foregin goods.
Third, the real trade balance generally worsens (or improves) in countries with an increase (or a fall) in the general price level relative to the rest of the countries in the region. For example, trade balance in the United States falls by $3.897 billion. On the other hand, trade balance in Thailand and the Philippines increases by $2.320 and $0.540 billion, respectively. Fourth, nominal trade balance increases in Indonesia, Malaysia, the Philippines, Thailand, China, and Korea, but decreases in other countries. These changes in nominal trade balance, which are more commonly discussed in trade analysis, provide somewhat different pictures from those in real trade balance discussed above. Table 8 presents the total change in the demand for skilled and less-skilled labor, respectively.
D. Effect on Employment
As the direct effect of tariff reductions, excess demand emerges in both skilled and less-skilled labor markets without an exception. There are two competing direct effects of tariff reduction on labor demand. First, producers substitute their labor inputs with relatively cheaper imported materials and hence labor demand falls. Second, because of the initial expansionary effect on production, the demand for labor increases. Since the latter dominates the former (and also since the supply of labor is exogenously given), excess demand emerges in labor markets.
After the relative price change, a few distinct features are observed on reallocation of resources (see Table 8 ). First, in many of the emerging market economies, both types of labor input fall in the tradables sectors (e.g., BMI, MEQ, and MOT) and increase in the nontradables sectors (e.g., SER). Such a pattern is less clear for industrialized economies.
Second, in many of the emerging market economies, the increase in less-skilled labor inputs tends to be larger in magnitude than that in skilled labor. See row 'Total' in the upper block of Table  8 for the average percentage increase in less-skilled labor input and see row 'Total' in the lower block of Table 8 for the average percentage increase in skilled labor input. These changes result in relative increase in the demand for less-skilled labor (see the last row of Table 8 ).
On the other hand, in the industrialized economies (e.g., Japan and the United States), the increase in less-skilled labor inputs tends to be smaller in magnitude than that in skilled labor, resulting in relative decrease in the demand for less-skilled labor (see the last row of Table 8 ). Table 1 .
E. Effect on Wages
The change in the real wage rate of less-skilled labor, that of skilled labor and the difference of the two (i.e., the wage gap) are shown in the first, second, and third columns of Table 9 , respectively. 17 Moreover, the effect on relative wages through changing supply prices of tradables and nontradables respectively are shown in the fourth and fifth columns of the table. The effect on relative wages through changing input price of tradables, nontradables, and imports are shown in the last three columns of the table. Note that the five columns under the heading 'Sources of Change in Wage Gap' sum to 'Wage Gap.'
The main findings are as follows. First, abolishing tariff rates, the 1995 level of which are on average 6.0 percent (see Table 3 ), has a negligible effect on the wage gap (see the third column of Table 9 ). Even in comparison with the percentage change in the price level, which on average falls by 0.725 percent (see Table 5 ), the effect on the wage gap is negligible. This finding is consistent with the findings in the literature that tariff reductions have an insignificant effect on relative wages.
Second, the effects of a tariff reduction through changes in supply prices are all negative, that is, the wage gap widens (see the fourth and fifth columns of Table 9 ). Recall that abolishing tariff rates leads to an excess supply in the goods market (see Table 4 ) and hence a reduction in prices (see Table 5 ). Producers facing a fall in the price of goods they supply (for a given cost of production) would reduce production by laying off less-skilled labor (for a given level of skilled labor). A fall in supply prices therefore has a negative effect on the wage gap.
Third, the effects of the tariff reduction through changes in domestic inputs prices are all positive, that is, the wage gap closes. Producers facing a fall in the price of inputs (for a given price of goods they supply) would increase production by hiring additional less-skilled labor (for a given level of skilled labor). A fall in domestic input prices therefore has a positive effect on the wage gap.
Moreover, the positive effects on the wage gap through changes in tradable input prices seem substantially large than those through changes in nontradable input prices. This is true especially for emerging market economies.
Fourth, the effect of imported input price movements on relative wages depends on the effect on terms of trade (see the last column of Table 9 ). Recall that countries with the largest tariff cuts are the ones with a relatively large fall in the general price level (e.g., Thailand and the Philippines). These countries suffer from a deterioration in terms of trade. That is, imports of intermediate inputs become more expensive relative to what they export. An increase in the cost of imports discourages production and hence lowers the demand for less-skilled labor (for a given level of skilled labor). An increase in the import price of inputs therefore has a negative effect on the wage gap. On the other hand, producers in countries with an improvement in terms of trade benefit from import cost reductions. A fall in the import price of inputs therefore has a positive effect on the wage gap in these countries. Fifth, most of the effect of the change in terms of trade on relative wages is offset by the effect of domestic price movements on relative wages. For example, in Thailand and the Philippines, the cost reduction from the fall in the price of domestic inputs, in particular that of domestic tradable inputs, generates a large enough demand for less-skilled labor (for a given level of skilled labor). What is interesting is that the positive effect of domestic price movements on the wage gap is large enough to fully offset the negative effect of import price movements on relative wages. On the other hand, the domestic price movements have a negative effect on the wage gap for countries such as the United States, China, Taiwan, Singapore, and Malaysia. The extent of the negative impact of domestic price movements on relative wages is large enough to wipe out the the positive effects on the wage gap from the import price movements for these countries.
In summary, the relative wage decomposition highlights the importance of relative price movements through which a tariff cut affects relative wages. This is true for both movements in the price of imports relative to domestic goods and that in the price of tradables relative to nontradables.
VI. Concluding Remarks
We examined the effect of abolishing the existing tariff rates on wages using the 1995 Asian international input-output table. In particular, we focused on the effect of tariff reduction through its effects on domestic relative prices. We find that prices of tradables and nontradables generally fall, and this is especially true for tradables. In a cross-country comparison, countries with the largest tariff cuts face a deterioration in their terms of trade. The overall effect of these price movements on relative wages is negligible across the board. The prices of domestic tradables, nontradables, and imports individually, however, have distinctively different impact on relative wages across countries. For example, import price movements have an adverse effect on the wages of less-skilled workers relative to more-skilled workers in countries with deteriorating terms of trade. Domestic price movements, however, fully offset the negative impact from deterioration in the terms of trade, leaving the overall effect on relative wages in these countries almost negligible. The effect of trade on wages through its effect on domestic prices, especially that on input prices (which have been neglected in the literature so far), is an important element in understanding the overall impact of trade on wages.
APPENDIXES I. Technical Notes
A. Specification of Technology and Preference Technology
We assume that production technology (1) can be described with the Cobb-Douglas functional form. 18 That is, the representative producer in jth industry in nth country faces the following production function:
Assuming that capital input and intermediate inputs from the rest of the world are exogenously given at least in the short-run, we can rewrite the production function as follows:
γ n j is a composite of exogenous factors of production.
The (short-run) profit maximization problem of the representative producer in jth industry in nth country can therefore be described as follows:
s.t. X n j as described in equation (26).
Note that p n j and p m i are the prices of goods (and inputs) produced in jth industry of nth country and that in ith industry of mth country, respectively. w n L and w n H are the wage rate of less-skilled and skilled labor in nth country, respectively. τ mn i is the unit cost incurred on imports of goods produced ith industry of mth country by nth country.
Solving the short-run profit maximization problem (27) gives us the following supply and factor demand equations for jth industry in nth country. The supply equation is:
18 Note that the Jacobian matrix does not depend on the functional form we specify here; it only depends on the size of the elasticity of substitution among factors and inputs of production (see Tokutsu (2002) for more detail). Here, by assuming the Cobb-Douglas functional form, we are setting the elasticity of substitution to be 1. See below in this appendix for the impact of different elasticities on our empirical findings.
The intermediate inputs, less-skilled labor, and skilled labor demand equations are as follows:
Preference
= 1 and C n is the total consumption of nth country.
Solving the utility maximization problem (32) gives us the following consumption demand equation for the representative consumer in nth country:
where (θ
and C n −ROW is the nth country's total intraregional consumption demand, which is defined as follows:
C n −ROW is defined as above because we assume that imports of consumption goods from the rest of the world,C M+1,n i for all j ∈ {1, . . . , I} are assumed to be exogenously given.
B. Jacobian Matrix
The actual structure of the submatrices of the Jacobian matrix Φ p are as follows: for m, n ∈ {1, . . . , M} and s, r ∈ {L, H},
Note that the submatrices The Jacobian matrix Φ p is computed as follows. First, Φ p is decomposed into four parts,
where each submatrix is obtained as follows.
First, Ξ p is obtained by differentiating the supply function (28) with respect to prices and wages. Second, (Ψ p ) n j for each representative producer in jth industry of nth country is obtained by differentiating the intermediate input demand functions (29) and labor demand functions (30) and (31) with respect to prices and wages. Third, (Υ p ) n for each representative consumer in nth country is obtained by differentiating consumption demand functions (33) with respect to prices and wages.
Finally, z p is obtained by setting
in the diagonal entries and zero otherwise. Our assumption that nominal exports to the rest of the world is given exogenously allows us to do so. More specifically, this assumption implies that the first derivative of nominal exports from ith industry in mth country to the rest of the world with respect to p m i must equal zero: that is,
The diagonal entries of z p , that is, 
C. Properties of Jacobian Matrix: Stability of Equilibrium
The main properties of the Jacobian matrix are as follows. First, our Jacobian matrix is a dominant diagonal matrix with positive diagonals; that is, the initial equilibrium in our model is stable.
More discussions on the stability of an equilibrium of this type of model, both in the context of mathematics and economics, can be found in McKenzie (1960) and Tokutsu (2002) .
Second, all the elements of the inverse of the Jacobian matrix, Φ −1 P , are positive (see Table 10 for the summary of the inverse of the Jacobian matrix). Note that each column of Φ −1 P represents the change of prices induced by a downward shift of the excess supply function of the corresponding market by one unit. For example, the first column of Φ −1 P represents changes in prices and wages when the final demand for Indonesian agricultural products increases by $1 billion. All elements of Φ −1 P being positive therefore implies that for an exogenous increase in excess demand in any markets in the region, all prices -including nominal wages -increase. Third, in most cases, each diagonal element of Φ −1 P is the largest positive value in the corresponding column (see the upper half of Table 10); that is, the price (or wage) increase is the largest in the market where an exogenous increase in excess demand occurs. For example, when the final demand for Indonesian agricultural products increases by $1 billion, the price of Indonesian agricultural products increases by 4.011 percent while that of other products on average increase by 0.344 percent. Note that diagonals with an asterisk are not the largest element in the corresponding column. Even in these cases, however, the average of the off-diagonal elements is smaller than the corresponding diagonal element.
D. Decomposition of Wage Gap
In our model, tariff reduction induces changes in prices, but also changes in input choices. That is, all the parameters such as α mn ij , (β L ) n j , (β H ) n j , and κ n j also change. For the sake of simplicity in explaining the method of decomposition, let us assume that these parameters remain constant. 19 From the supply function, we know that the following relationship must hold:
Since we can rewrite (β H ) n j = 1 −
, the wage gap can be decomposed into two components:
To further analyze the channels through which the tariff reduction is transmitted to the changes in the wage gap, both components are further decomposed into three subcomponents classified by the type of intermediate inputs. For example, the second component is decomposed as follows:
The first term captures the effect on the wage gap due to the price change in the domestic intermediate inputs that are tradables (i.e., if m = n and i 6 = 2 or 9). The second term captures the effect on the wage gap due to the price change in the domestic intermediate inputs that are nontradables (i.e., if m = n and i = 2 or 9). The third term captures the effect on the wage gap due to the price change in the imported intermediate inputs (i.e., if m 6 = n and for all i = 1, ...10).
E. Sensitivity Analysis
This study assumes the Cobb-Douglas functional form to describe both technology and preference. The choice of the functional form does not, however, affect the general tendency in the findings of this study. For example, suppose that the production function takes a more general functional form (e.g., a constant-elasticity-of-substitution (CES)) and the elasticity of substitution among factors of production (i.e., capital, skilled and less-skilled labors) and inputs can take any value other than 1.
Our sensitivity analysis, for example on trade balance ( Table 7 ), shows that the magnitude of the impact of tariff cut on trade balance becomes large as the elasticity (es) increases, but the direction of the impact remains the same (see Figure 2) . To analyze the effect of a change in tariff rates, we need data on tariff payments that are disaggregated by the type of goods imported. The international input-output table distinguishes tariff payments on imports within the region from those on imports from the rest of the world. It does not, however, distinguish the data by the type of goods imported. For example, in Table 2 , tariff data for producers in jth industry in nth country is T n j . We need to break this into T mn ,
where d mn ij and t mn ij are the rates of transportation costs and the tariff rates incurred to producer j on imports of good produced by ith industry of mth country, and d mn i and t mn i are those incurred to the consumer.
Moreover, we make three assumptions on the tariff rates. First, we assume that the tariff rates are zero if exporting country and importing country are the same, i.e., t nn ij = 0 (or t nn i = 0 ). Second, we assume that the tariff rates are specific to importing country (i.e., country n) but not to exporting country (i.e., country m). That is, we assume t mn ij = t m 0 n ij where country m is different from country m 0 . This assumption is consistent with the way in which the Most-Favored-Nation (MFN) rates are applied. Third, we assume that tariff rates are specific to exporting industry (i.e., industry i), but not to importing industry (i.e., industry j). That is, we assume t mn ij = t mn ij 0 where industry j is different from industry j 0 . This assumption implies that the tariff rates faced by consumers and producers are also the same. Data on MFN rates are taken from the Trade Analysis and Information System (TRAINS) Version 3.0 compiled by the United Nations Conference on Trade and Development (UNCTAD) (see UNCTAD (1996) ). The concordance between the commodity classification used in this dataset (which is the Harmonized System (HS) of commodity classification) and the industry classification used in the international input-output table (the Universal Input-Output classification (UIO)) is carried out using two concordance tables. One is the concordance table between HS and the 1987 Standard Industrial Classification (SIC) provided by Feenstra and others (2002) . The other is the concordance table between the 1987 SIC and the UIO (which is available upon request). Once the tariff rates from TRAINS are classified according to the UIO, we take an average for each importing country n and for each good imported i to obtain the country-and industry-specific tariff ratest n i .
The country-and industry-specific tariff ratest n i for all nth country and ith industry are used to compute the disaggregated tariff payments data as follows:
where the rates of transportation costs (d mn ij and d mn i ) are estimated separately (see the next subsection).
Unfortunately, the difference between the sum of the estimated tariff paymentsT n j =
) is not negligible. There are at least two obvious reasons for this discrepancy. First, taking a simple average, which ignores the composition of goods within each industry, is certainly problematic. Second, the quality of the TRAINS data is questionable. The discrepancy between the tariff rates reported in the national statistics and in the TRAINS dataset -for example, those of the United States International Trade Commission (USITC) and those of the TRAINS data -is not negligible. A possible solution to the first problem, for example, is to take a weighted average. There is, however, no immediate solution to the second problem. We therefore compute the ratio between the estimated and the actual for each jth industry (or each consumer m) in each country and multiply the estimated by that ratio to close the gap between the estimated and the actual tariff payments. 20
B. Transportation Data
As in the case of tariff data, the international input-output table reports only the aggregated payments on freight and insurance. We therefore assume that they can be disaggregated as follows:
We make three assumptions on the rates of transport costs. First, we assume that there is no transport costs involved in trade among domestic industries, that is, d nn ij = 0 (or d nn i = 0). 21 Second, we assume that freight and insurance costs are not only specific to the importing country n and the commodity imported i, but also to the exporting country m. The only characteristic that is irrelevant here is type of importing agent (consumer and producer of each industry).
Data on freight and insurance costs are hard to obtain, especially those of developing countries. There are two ways to obtain approximations of these costs. One is to take the difference between import data reported at the cost of insurance and freight (c.i.f.) values and export data recorded at the free-on-board (f.o.b.) values. Such data, however, are rarely available, especially at the disaggregated level.
The other method is to make use of trade data that report freight and insurance costs. For example, the U.S. bilateral trade data used in Hummels (1999) and Feenstra and others (2002) . Once the per distant freight and insurance costs are estimated for all commodities traded, we can estimate the freight and insurance costs for bilateral trade involving countries other than the United States. This method is not perfect either since freight and insurance costs do not only depend on distance, but also on the method of transportation, the country of destination, and so on. Nevertheless, we consider this method more appropriate and accessible than the first.
More specifically, we first use data provided by Feenstra and others (2002) to estimate the following equation for each industry (where the imported goods are produced), importing country, and exporting country with the ordinary least squares (OLS) estimator:
where δ mn i
is the rate of freight and insurance for shipping goods produced in ith industry from exporting mth country to importing nth country and dist mn is the distance between the two countries. Given that this database includes only the U.S. bilateral trade data, nth country is always the United States. Hummels (1999) includes other right-hand side variables such as borders, languages, free-trade agreements and so on, but for this study, these variables are not included.
We then use the estimated parametersα i andβ i for each ith industry to estimate the rate of freight and insurance for other bilateral trade partners as follows:
The country-and industry-specific rates of freight and insuranceδ 
The discrepancy between the sum of the estimated freight and insurance paymentsD n j =
) is adjusted as in the case of the discrepancy for tariff rate estimations.
C. Data on Skilled and Less-Skilled Labor
The international input-output table does not differentiate skilled and unskilled wage compensations. Since we are interested in relative wages, we compute relative wage compensation of skilled and unskilled labor. More specifically, we construct the relative wage compensation of production workers (relative to nonproduction workers) using (i) employment data by occupation and industry and (ii) wage data by occupation and industry.
Wage data are taken from Freeman and Oostendorp (2000) . The original data source is the October Inquiry of the International Labor Organization (ILO). By averaging data by occupation and industry, the relative wage rate of nonproduction workers for each industry and each country is constructed (see Table 11 ). When the relative wage rate is not available, we use the average relative wage rate recorded in the last row instead. The relative wage compensation of production workers used in this study is summarized in Table 12 . Table 1 .
Employment data by occupation and industry are collected from national labor statistics of each country in our sample (see Table 13 ). Different countries have different classification of occupations, but most of them can be aggregated to the 1-digit International Standard Classification of Occupations (ISCO) level: 0/1 Professional, technical and related workers; 2 Administrative and managerial workers; 3 Clerical and related workers; 4 Sales workers; 5 Service workers; 6 Agriculture, animal husbandry and forestry workers, fishermen and hunters; and 7/8/9 Production and related workers, transport equipment operators and laborers. We then further aggregate the data to obtain employment data on nonproduction workers (ISCO 0-3) and production workers (ISCO 4-9). 
